Introduction
Esophageal adenocarcinoma is the fastest increasing type of cancer in the western world [1] . Endoscopic resection is an effective treatment for early esophageal adenocarcinoma with an excellent long-term prognosis [2] . For advanced cases, the preferred curative treatment is neoadjuvant chemoradiotherapy (CRT) followed by esophageal resection. In patients who are unfit for surgery, definitive CRT is an alternative, but local failure after definitive CRT at the primary site remains a significant problem [3] .
In case series from Japan, salvage endoscopic resection of residual cancer after definitive CRT has been reported in esophageal squamous cell carcinoma [3 -5] . Yano et al reported a local failure rate of 34 % in patients treated with definitive CRT after diagnosis of squamous cell carcinoma of the esophagus. Because of the high local recurrence rate for squamous cell carcinomas, curative local control is crucial and salvage endoscopic resection provides a therapeutic option with curative intent [3, 5] . Reports of curative treatment with salvage endoscopic resection of recurrent or residual squamous cell carcinoma after definitive CRT have been described, however to date, curative treatment with salvage endoscopic resection in cases of residual adenocarcinoma after CRT has not been reported. The only reported case of endoscopic resection after neoadjuvant chemotherapy was described with a submucosal invasive adenocarcinoma with concomitant distant metastases [6] . This is the first report describing salvage endoscopic resection of esophageal adenocarcinoma after CRT in two patients with residual tumour. carcinoma, endoscopic resection is an accepted curative treatment with an excellent long-term prognosis. Case series from Japan have reported endoscopic resection of residual esophageal squamous cell carcinoma after chemoradiotherapy. This is the first report describing endoscopic resection of residual esophageal adenocarcinoma after chemoradiotherapy. Two patients with advanced esophageal adenocarcinoma had been treated with chemoradiotherapy because comorbidity precluded esophageal resection. When residual tumor was observed endoscopically, complete remission was achieved by salvage endoscopic therapy alone or in combination with argon plasma coagulation (APC). Both patients achieved long-term sustained remission and died of non-tumor-related causes.
Case reports
We present two patients with an advanced esophageal adenocarcinoma who had been treated with CRT because they were considered "not fit for surgery" due to comorbidity and/or complications during treatment.
Patient 1
A 68-year-old male patient with obstructive pulmonary disease GOLD III (Global initiative for chronic obstructive lung disease, stage III [30 % ≤ FEV 1 < 50 % predicted]) presented with dysphagia. At endoscopy active reflux esophagitis was observed in the presence of a lesion suspicious for malignancy. Pathology showed a moderately differentiated adenocarcinoma. Endoscopic ultrasonography (EUS) revealed a tumor invading the muscularis propria with no signs of lymph node metastases. Subsequent computed tomography (CT) showed no distant metastases (cT2N0M0). Our multidisciplinary team proposed treating the patient with neoadjuvant CRT followed by esophageal resection and reconstruction. Chemoradiation consisted of radiotherapy with a total dose of 41.4 Gy in 23 fractions of Shortly after finishing the neoadjuvant CRT, the patient developed massive pulmonary embolism and a pneumothorax. Due to these complications after neoadjuvant CRT and his preexisting comorbidity, he was no longer considered suitable for esophageal resection.
Four months after the neoadjuvant CRT treatment, endoscopy revealed a minimal residual Paris type IIa lesion of about 5 mm in a short Barrett segment (▶ Fig. 1a) . We did not perform EUS, but the tumor invasion and lateral margins were very well judged endoscopically, based on extensive clinical experience. Biopsies confirmed residual adenocarcinoma. Subsequently, the lesion was removed by salvage endoscopic resection in one single resection using the multi-band mucosectomy device (MBM, Cook, Ireland) (▶ Fig. 1b) . The resected specimen showed a moderately differentiated adenocarcinoma invading the muscularis mucosa without lymphovascular invasion and a free vertical resection margin (R0 resection) (▶ Fig. 1c) . During ▶ Fig. 1 Endoscopic images of salvage ER for residual adenocarcinoma after definitive CRT in a 68-year-old male. a Delineation of the residual Paris type IIA lesion by coagulation markers. b Wound resection after salvage ER. c Histopathological evaluation of the specimen showed a radically resected adenocarcinoma infiltrating the muscularis mucosae (ypT1m3), R0 resection. d At long-term follow-up, the neosquamocolumnar junction in the same area looked normal 3 years after salvage ER.
follow-up, a second endoscopic resection was performed on residual Barrett mucosa at the level of the Z-line containing highgrade dysplasia. During subsequent endoscopy, the residual Barrett mucosa was treated with radiofrequency ablation (Halo 90, Barrx, Sunnyvale, California, United States).
Endoscopic and radiologic follow-up by means of a CT scan was performed once every 3 months in the first year after endoscopic resection, once every 6 months in the second year, and once a year in the subsequent years. During this subsequent follow-up there were no signs of metastases, and complete remission of cancer and intestinal type dysplasia sustained for 35 months (▶ Fig. 1d) .
The patient died 3 years and 10 months after achieving complete remission due to respiratory failure, which was unrelated to the primary esophageal carcinoma.
Patient 2
A 78-year-old male patient with a history of myocardial infarction presented with pain in the epigastric region and weight loss. Endoscopy showed a suspicious lesion with a length of 3 cm at the gastroesophageal junction (GEJ) (▶ Fig. 2) , and subsequent biopsies revealed a moderately differentiated adenocarcinoma. EUS and CT scan demonstrated a tumor invading the muscularis propria with no signs of lymph node metastases or distant metastases (cT2N0M0).
Our multidisciplinary team decided to treat the patient with definitive CRT because of frailty. In case of incomplete response to restaging, a subsequent esophageal resection could be considered.
The treatment consisted of a total radiation dose of 50.4 Gy in 28 fractions of 1.8 Gy, 5 fractions per week and concurrent chemotherapy with 6 weekly intravenous administrations of carboplatin (AUC and paclitaxel 50 mg/m 2 ). Due to grade 3 thrombopenia, only four of six intended chemotherapy cycles were given. Furthermore, definitive CRT was complicated by post-irradiation pneumonitis. Five months after the end of definitive CRT, endoscopic response evaluation revealed a histologically proven residual adenocarcinoma Paris IIa type lesion at the GEJ without signs of distant metastases. The residual tumor was removed by means of salvage endoscopic resection using the multiband mucosectomy technique (MBM, Cook, Ireland) combined with argon plasma coagulation (APC) in the center of the lesion due to local non-lifting. Pathology showed a poorly differentiated adenocarcinoma invading the muscularis mucosa without lymphovascular invasion and doubtful vertical resection margins (R1). In three consecutive endoscopies, histological remnants of adenocarcinoma were found in biopsies of the scar and treated with APC, which eventually resulted in a complete endoscopic remission. Subsequently, the follow-up was similar to that in Patient 1. Complete endoscopic and histological remission of cancer sustained for 37 months. CT scan 1 year after endoscopic resection presented no signs of metastases. Three years and 8 months after achieving complete remission, the patient died of massive intracerebral hemorrhage, a non-tumor-related cause.
Discussion
This is the first report describing endoscopic resection salvage treatment of residual adenocarcinoma after CRT. Two patients with an initial cT2N0M0 adenocarcinoma of the distal esophagus were treated with CRT. After CRT, both patients were considered "unfit for surgery" due to comorbidity or persistent physical impairment after CRT. In both cases, complete remission could be achieved by means of salvage endoscopic resection of the residual tumor alone or in combination with APC. Sustained clinical remission was achieved in both patients. Endoscopic treatment was uncomplicated.
State-of-the-art treatment in the Netherlands for surgically resectable locally advanced esophageal or GEJ carcinoma is neoadjuvant CRT followed by a subsequent esophagectomy [7] . Definitive CRT is regarded as first-choice treatment with curative intent for unresectable esophageal cancer or for patients unfit for surgery. Although CRT has shown a high response rate, local failure with recurrence or residual tumor is common [3, 8] . Shapiro et al showed that 76 % (56/74) of patients with esophageal adenocarcinoma had residual tumor cells after neoadjuvant CRT [8] , however, definitive CRT is more intensive treatment.
This report demonstrates that curative treatment with salvage endoscopic resection after CRT in patients with esophageal carcinoma is feasible. Salvage endoscopic resection could be considered in patients with limited residual superficial cancer in the esophagus and no signs of systemic dissemination. Furthermore, the lesion should be suitable for endoscopic resection, and an R0 resection should be pursued. Esophageal adenocarcinomas are mostly associated with Barrett's metaplasia or dysplasia. Neoadjuvant or definitive CRT, however, does not eradicate Barrett's epithelium esophagus. In addition, patients with persisting (dysplastic) Barrett's epithelium are at potential risk for developing metachronous neoplastic lesions. Therefore, most esophageal adenocarcinoma recurrences arise in the persisting (dysplastic) Barrett's epithelium [9] and are not visible on CT scan. Additional endoscopic surveillance and treatment of residual Barrett's dysplasia after CRT, therefore, should be considered. Systematic endoscopic follow-up after treatment with definitive CRT in patients unfit for surgery is unusual in the Netherlands. The ongoing preSANO (Surgery As Needed for Oesophageal cancer) study evaluates the accuracy of detecting the presence or absence of residual disease after neoadjuvant CRT [10] . Shapiro et al. showed that neoadjuvant CRT induces non-random and concentric regression of esophageal cancer within the esophageal wall towards the lumen. In patients (63/71) with residual disease, the tumor lesions were most commonly present in the mucosa, the submucosa or both. This suggests a possible preferential persistence of malignant cells in the mucosa or submucosa after neoadjuvant CRT [8] , which could therefore potentially be suitable for endoscopic therapy.
For patients who are unfit for surgery but fit enough for systematic sedated endoscopy, long-term follow-up after CRT could be considered since local control could be achieved by means of salvage endoscopic resection of small remnant or recurrent tumours in the absence of lymph node metastases. However, salvage endoscopic resection may be hampered by development of submucosal fibrosis and destruction of the esophageal wall layers after CRT [11] . In the future, an alternative endoscopic treatment for residual or recurrent esophageal carcinoma could be endoscopic submucosal dissection (ESD). In addition, ESD could facilitate R0 resection in larger lesions.
Conclusion
In conclusion, this report suggests that salvage endoscopic resection after CRT could potentially be a curative treatment for residual adenocarcinoma after CRT in selected patients who are unfit for surgery.
